Abstract-In today's business environment, value creation is a collaborative effort in which companies depend on a number of external stakeholders. This implies a shift towards interorganizational relationships and dependencies between companies. In this shift, companies seek strategies for how to effectively coordinate standardization efforts, share maintenance costs, and engage in open innovation initiatives, while at the same time increase control and accelerate development of differentiating functionality. On the basis of a multi-case study in six B2B software development companies, this paper explores the challenges involved in managing different ecosystem types. Based on the 'Three Layer Product Model' [1], we distinguish between innovation ecosystems, differentiating ecosystems and commoditizing ecosystems. We outline the challenges the companies experience in managing these, and we develop a model in which we identify the drivers, the purpose, the stakeholders and the characteristics of each ecosystem type.
INTRODUCTION
Recently, business ecosystems have gained significant attention in the software engineering research community. Denoting the transition from the internals of an organization towards its external environment, it involves technical complexities as well as managerial challenges [2, 3, 4] . To be successful in this transition, companies need to shift focus from internal process efficiency towards strategic alignment of internal and external interests [5] . Also, companies need to better distinguish between the multiple ecosystems in which they operate, in order to select and combine the most competitive strategies for managing these. However, for most companies, managing the different ecosystems they operate in is a challenging task due to their inherent differences. Typically, strategies that address challenges in relation to product innovation do not apply for dealing with commoditized product functionality. Similarly, strategies that address challenges in relation to product differentiation do not help in maintaining commoditized products.
In this paper, and based on the 'Three Layer Product Model' [1] , we distinguish between three types of ecosystems, i.e. the innovation ecosystem, the differentiating ecosystem and the commoditizing ecosystem. Based on a multi-case study at six B2B software development companies, we identify the challenges that these companies experience in relation to managing these ecosystems. Based on our empirical findings, we develop a model in which we identify the drivers of each ecosystem, the purpose and stakeholders of each ecosystem and the characteristics of each ecosystem. In doing this, our model helps companies better understand the inherent differences in the ecosystems they operate in and hence, select appropriate strategies for development of new functionality, optimization and extension of differentiating functionality and reducing efforts related to commoditized functionality.
The paper is organized as follows. In section II, we summarize relevant literature within our topic of research. In section III, we describe the case study design including the case companies in which we conducted our research. We present our case study findings in section IV. In section V, we discuss our findings and develop a model. Finally, in section VI, we present our conclusions.
II. RELATED WORK

A. Business ecosystems
As recognized in previous research [4, 6, 7, 8] , there are many reasons why companies increasingly operate in networks of stakeholders where joint interests drive product development and innovation. Typically, the opportunities to increase value and attractiveness to existing customers, at the same time as decreasing costs by sharing maintenance, are highlighted as the main advantages with a business ecosystem. Obviously, and as recognized in previous studies [2, 8] , the benefits depend on what type of ecosystem you operate in and what type of relationship you have to other stakeholders. What is especially interesting in a commercial business ecosystem is the fact that two actors in the ecosystem might have mutual benefits, be in direct competition, be unaffected, or one being unaffected while the other is benefiting or harmed by the relationship. This situation makes business ecosystems complex in nature and therefore, an interesting phenomenon to study. In our study, we focus on the challenges involved when operating in a business ecosystem.
B. The 'Three Layer Product Model'
The 'Three Layer Product Model' was developed to help companies distinguish between distinct layers of system functionality in order to reduce architectural complexity [1] . The model distinguishes between the following functionality layers:
• The innovative functionality layer: The focus of this layer is to develop functionality that has the potential to become value adding in the future. Functionality in this layer is under various stages of development, either in collaboration with external actors or by internally driven innovation initiatives.
• The differentiating functionality layer: This layer comprises functionality that differentiates the product from its competitors and offers newer, more specialized advantages with customer value. A product's market success or failure results from the functionality in this layer.
• The commoditized functionality layer: This layer comprises functionality necessary for system operation but that over time has become so integral to a system it no longer adds real customer value. It often combines internally built proprietary software with commercial and open source software solutions.
While this model was originally developed to help companies reduce architectural complexity, it recognizes the importance of distinguishing between different functionality layers. In our view, this distinction is equally important in order to understand the different ecosystems that companies operate in. Therefore, we use the 'Three Layer Product Model' as the theoretical foundation for our research. In our research, we distinguish between the innovation ecosystem, the differentiating ecosystem, and the commoditizing ecosystem, and based on a multi-case study research we explore challenges and characteristics of these.
III. CASE STUDY DESIGN
The research reported in this paper builds on a 14 months (January 2014 -February 2015) case study [9] conducted in six software-intensive companies in the B2B domain. As the objective of our study, we focused on the challenges the case companies experience in relation to the different ecosystems they operate in. In our study, we conducted two rounds of group interviews, one round in April -May 2014 and the second round in October -November 2014. During analysis, the interviews notes were carefully read with the intention to identify recurring elements and concepts [10] . The main objective with the interviews was to get an accurate understanding for the specific challenges associated with each ecosystem. In addition to the group interviews in each of the six case companies, we arranged four joint workshops to which all companies were invited. At these workshops, presented preliminary results and we discussed our empirical findings. Also, two validation workshops were conducted at which all company representatives met to further discuss and validate the empirical findings.
A. Case companies
Company A is a software company specializing in navigational information, operations management and optimization solutions. For the purpose of this study, we met with a total of six people in the two rounds of interviews. The interviewees combined expertise in cloud services, SOA, and 'Devops', with significant experience of large-scale software development, agile software development and product lines.
Company B is a pump manufacturer producing pumps for heating and air conditioning, as well as pumps for e.g. water supply. For the purpose of this study, we met with a total of twelve people in the two rounds of interviews. The interviewees combined expertise in agile development, system architecture, project management, solutions and services development, marketing and sales and emerging technologies.
Company C is world leading in network video and offers network cameras, video encoders, video management software and camera applications for professional IP video surveillance. For the purpose of this study, we met with a total of fourteen people in the two rounds of interviews. The interviewees combined expertise in global sales, project management, product management, methods and tools, and system architecture.
Company D is a manufacturer and supplier of transport solutions for commercial use. For the purpose of this study, we met with a total of nine people in the two rounds of interviews. The interviewees had roles and expertise within the areas of user experience, concept and strategy, infotainment, and as technical leaders.
Company E is an automotive telematics service provider providing manufacturers of cars and commercial vehicles with complete telematics services. For the purpose of this study, we met with a total of ten people in the two rounds of interviews. The interviewees had roles and expertise as domain owners, product owners, Scrum owners, technical management and connectivity management.
Company F is a world-leading provider of telecommunication systems and equipment for mobile and fixed network operators. Company F joined the study in November 2014 and consequently, we only met with this company in the second round of interviews. We met with a total of eight people with management and strategy expertise.
B. Data Collection and Analysis
In terms of data analysis, an interpretive approach was adopted [11] . While this approach has similarities with the qualitative grounded theory approach [10] , it is not as strict in its coding process. Rather, the researcher documents his or her impressions during the research and when having an organized set of themes, the researcher carefully reflects on what implications can be drawn from the field data [11] . To strengthen the validity of empirical research, triangulation is an important concept [13] . For the purpose of this study, we used data triangulation, i.e. more than one data source, and observer triangulation, i.e. more than one observer in the study. In addition, methodological triangulation was applied in that we used a combination of data collection methods.
IV. CASE STUDY FINDINGS
Based on our empirical findings, we identified a number of challenges. In Table 1 , and based on discussions in all case companies, we summarize the most common challenges in relation to each ecosystem type. 
V. DISCUSSION
The many opportunities to increase value and attractiveness to customers, while at the same time decrease costs by sharing risks, are highlighted as the main advantages with a business ecosystem [14, 15] . Also, and increasingly important, is the opportunity to accelerate innovation by engaging in value cocreation [3] . However, to successfully manage the different ecosystems that companies operate in, and deploy strategies that address the inherent differences of these, is a challenging task. In this paper, we explore the challenges involved in managing different ecosystem types. Based on a multi-case study at six B2B software development companies, we identify challenges that these companies experience in relation to the innovation ecosystem, the differentiating ecosystem and the commoditizing ecosystem. In this section, we discuss our empirical findings and we present a model in which we identify the characteristics of each ecosystem type. Our model helps companies understand the different ecosystem types and supports the selection of appropriate strategies for managing development of new functionality, optimization and extension of differentiating functionality and reducing efforts related to commoditized functionality.
A. Internal and incremental innovation
Our interview findings reveal that all case companies find innovation a costly and time-consuming task. This is due to internal and technology-driven innovation where most of the ideas are generated and validated in-house. Although all companies engage in innovation initiatives with external partners, they find it difficult to efficiently involve customers since customer-and technology maturity set limitations on innovation. Also, the companies lack mechanisms for continuous validation with customers. Based on our interviews, we see that incremental innovation is the common approach while disruptive innovation is scarce. One of the interviewees describes this situation as alarming when highlighting the difficulties they have in adapting to new and disruptive business models. Based on our findings, we conclude that none of the companies are as effective in sharing the risks and costs of innovation with other stakeholders as they could be.
B. Safe and careful differentiation
Similar to their innovation approaches, all case companies do incremental improvements of their differentiating functionality rather than radical changes. They report on a situation in which they are very careful with introducing major changes and that they rather play safe than risk to upset existing customers. Major changes to products happen only when introducing a new product on the market. Challenges arise when deciding when to transfer innovations to the differentiation ecosystem, and when to further transfer functionality to the commoditizing ecosystem. Due to lack of metrics and governance for when this should be done, the companies spend too much time on developing functionality they think is important but that have stopped adding value to customers. Based on our findings, and the general approach taken at the case companies, we conclude that all companies struggle with defining metrics to avoid investing in functionality that customers do not value as differentiating.
C. "Don't -let -go" commoditization
As can be seen in our interview findings, most case companies report on internal and technology-driven company cultures. In relation to the commoditization ecosystem, this is evident in that sharing of development and maintenance costs is challenging. While commercial off-the-shelf solutions and open source software is available, most companies struggle with efficiently utilizing these. Typically, the companies regard something as commodity when it stops generating money and when customers stop asking for it. However, the general feeling is that the majority of resources are allocated to functionality that could be considered commodity e.g. platform development. Due to lack of metrics revealing feature usage, push-out of functionality is scarce. Based on our findings, and the general approach taken at the case companies, we conclude that none of the companies are as effective in establishing a culture where resources are allocated to differentiating functionality rather than to commoditized functionality, as they could be.
D. Ecosystem types and their characteristics
Based on our empirical findings, we develop a model in which we outline the defining characteristics of each ecosystem type ( Figure 1 ). As can be seen in the model, the innovation ecosystem is concerned with development of new functionality, the differentiating ecosystem is concerned with optimization and extension of existing core functionality and finally, the commoditizing ecosystem is concerned with reducing efforts related to non value-adding functionality. In the model, we identify the drivers of each ecosystem, the purpose and stakeholders of each ecosystem and the characteristics of each ecosystem. In outlining these different aspects, our model helps companies understand the inherent differences in the ecosystems and hence, select appropriate strategies for managing the activities associated with these. 
VI. CONCLUSION
In this paper, and based on a multi-case study at six B2B software development companies, we identify the challenges that these companies experience in relation to their innovation ecosystem, their differentiation ecosystem and their commoditization ecosystem. Furthermore, and based on our empirical findings, we develop a model that identifies the drivers of each ecosystem, the purpose and stakeholders of each ecosystem and the characteristics of each ecosystem. In doing this, our model helps companies understand the inherent differences in the ecosystems they operate in and hence, supports companies in the selection of appropriate strategies for managing development of new functionality, optimization and extension of differentiating functionality and reducing efforts related to commoditized functionality. In future research, we intend to study the variance in approaches in more detail in the case companies and in other companies. 
